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A composition comprising a dispersion of a bioadhesive containing polyvinyl pwrolidone and a 
^rboxy-funrtional polymer, and water is disclosed. The pH of the composSioris conCed^ p^^^^^ 
Sn?n?wi.r''JnTn^ that tiie bioadhosh^e is in a waternnsoluble fom^'lhe bioadhes^riJ c^pIbK 
binding water and other suitable ingredients, such as cosmetic or medicinal ao^nh? fn « rnurZJ^t 
membrane or the skin. If ft desirable to remove the comSS it mayl^wthTaSW wiBi SI? 
tap water Upon contact with tap water, the bioadhesive becomes water-soluble and los^ ib adhesle 



00 



00 

in 



EP 0 581 581 A2 



Field of the Invention 

The present invention relates to bioadhesive treatment compositions which adhere to the skin and mucosal 
membranes, and to methods utilizing these compositions. 

5 

Background of the Invention 

Bioadhesives are generally known to be nriaterials that are capable of being bound to a biological mem- 
brane, and retained on that membrane for an extended period of time. Bioadhesive compositions often include 

10 a therapeutic agent, which is released in a controlled fashion to provide a longlasting effect 

U.S. Patent No. 4.292,299 to the Suzuki, et al., describes controlled release preparations in the form of 
tablets or granules, which contain a bioadhesive layer and a non-adhesive layer containing a medicament. 
When the preparation is exposed to the wet mucosal surface, the btoadhesive layer becomes adhered, but 
the non-adhesive layer begins to disintegrate thereby releasing the medicament. Polymers suitable for use in 

15 these preparations include acrylic acid homopdymers and copolymers, hydrophilic vinyl polymers, hydrophilk: 
cellulose derivatives, and polysaccharides. Mixtures of these polymers, such as polyvinyl pyrrol klone and car- 
boxyntethyl cellulose, are also described as being useful as the adhesive layer. 

Bioadhesive compositions suitable for use as adhesives for oral mucosal membrane plasters are discussed' 
in Japanese Laid Open Patent Application No. 83-189484. The adhesive compositions comprise polyvinyl pyr; 

20 rolidone. carboxymethyl cellulose or a salt thereof, and a water softening agent, such as glycerin, diglycerinl 
triglycerin, sorbitol and multitol. The weight ratio of the polyvinyl pyrrolidone to carboxymethyl cellulose is within 
the range of 96:5 to 80:40. and the content of the water-retaining softener with respect to 100 parts of the 
aforementtoned polymers is within the range of 20 to 400 parts by weight. The components of the composition 
are first dissolved indivklually in water, alcohol, etc., and the resulting solutions are then mixed in the specified 

25 ratios to prepare a solution of the adhesive composition. This sdutton is cast and dried, and used as the ad- 
hesive layer in the oral mucous membrane plaster. The plaster film can be used to protect localized areas of 
the oral mucosal membrane by applying the plaster to the affected area. Alternatively, the dried plaster may 
be impregnated with an active drug and used in preparations whteh provide a systemic therapeutic effect by 
absorption of the drug through the oral mucosal nnembrane. 

30 U.S. Patent No. 4,615,697 to J. R. Robinson relates to a controlled release treatment composition whrch. 

when in the presence of sufficient water to swell the btoadhesive, wBI adhere to skin or to a mucosal membrane. 
The bioadhesive oomponentof a composition contains a water-iswellable, but water-insoluble, fibrous, cross- 
linked carboxyfunctional polymer, such as polycarbophil. The treating agents useful in the composition are se- 
lected from medicinal agents and cosmetic agents known in the art. 

35 Bioadhesive compositions containing polycarbophO are commercially available. For example, Warner- 
Lambert Co. markets a vaginal moisturization product, REPLENS®, containing polycarbophil which becomes 
bound to the vaginal cell surface. Moisture, within the polycarbophil polymer matrix, is delivered to the vaginal 
cell surface in a sustained release fashion. Warner-Lambert reports that the REPLENS® product is capable 
of hydrating the underlining vaginal tissue for days, thus eliminating the need fordaily application of the product 

40 by women who suffer from vaginal dryness. 

Since the REPLENS® product contains a water-insoluble bioadhesive polymer and is formulated as an 
oil-in-water emulsion, it is difficult to remove the product from mucosal tissue with ordinary tap water. While 
this is a desirable property for longlasting moisturization of vaginal tissue, it is an undesirable property when 
one wishes to renrwve the product from the vagina. 

^ It would be desirable to have a product in which the bioadhesive properties can be selectively reversed 

so as to facilitate easy removal. Thus, a need has arisen for a composition which will bioadhesively attach to 
a mucosal membrane, but can be removed by natural physralogical cell turn over or with tap water. 

SUMMARY OF THE INVENTION 

50 

The present invention relates to a composition employing a bioadhesive containing polyvinyl pyrrolidone 
and a caritwxy-functional polymer, which is dispersed in a pharmaceutically acceptable vehicle. The vehicle is 
preferably water, in an amount sufficient to form a liquid suspension, preferably a gel. The pHof the composition 
is controlled, preferably to about 6.0 or less, so that the bioadhesive is in a water-insoluble form. When in the 
55 water-insoluble form, the bioadhesive is capable of binding water and other suitable ingredients to a mucosal 
membrane or the skin. If it is desirable to remove the composition, it may be washed away with ordinary tap 
water, generally having a pH within the rangeof about 6.5-8.0. Upon contact with the tap water, the bioadhesive 
dissociates, becomes water-soluble, and loses its adhesive characteristics. 
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agent When employed .n the composiBon. the treating agent and water become bioadhesively touX he 

a ,T T "r""- "^'""^ « '^"^ the composition ly t^ used as 

a sexual lubncant and/or a moisturizer for alleviating the symptoms of vaginal drynei 

The present invention also includes a method of adhering the composition to the surface of a murn««i 
and a carboxy-funchonal polymer, which is dispersed in a pharmaceutically acceptable vehide "^'"'"'""^ 
BRIEF DESCRIPTION OF THE DRAWINGS 

ent iJZ'^nl.r''^ "'y''™*'"^ of a personal lubricant composition of the pres- 

ent invention and several comparative personal lubricant compositions 

« cn^'Sw " ^ 1''^ amounts of the personal lubricant of the present invention and 

a comparative composrt,on remaining in a test subject's vagina over an extended per Jof tir^e ' 

FigureSisagraph Illustrating the percentweightcharige of the peraonal lubricant oftheT^^^ 
over bme when immersed in buffered solutions having pHs ranging torn 3-8 

Figure 4 is a graph illustrating the percent weight change of a comparative personal lubricant over tim*. 
when immersed in buffered solutions having pHs of 4 and 8 personal luoncant over time 

Figure 5 is a graph illustrating the weight percent of dry solids of the peraonal lubricant of th« nr«a-„» • 
venbc,n ramaining after 24 hours in a series of bufferad solutions ha,.ng pHrranging Zkl''^ ""'^"^ 

Figure 6 » a graph illustrating the weight percent of dry solids of the peraonal lubricant of the oresent in- 
venbon and a comparatK^e lubricant remaining after 24 houra in buffered Slutions havTg of 4 and g 

Figure 7 is agraph illustrating the amount of water retained by a peraonal lubricant of thr^nr « 
after24 hours in a series of buffered solutions having pHs rangingTrrs Present invention 

DETAILED DE SCRIPTION OF THE PREFERRED EMBODIMENTS 

r.Z^^ rTT"!"" f r^^"' « bioadhesive containing polyvinyl pyrrolidone and a 

carboxy-funcbonal polymer, dispersed in a pharmaceutically acceptable vehide Zt «f T 

insoluble form .n the disperaron, the solid bioadhesive may swell in the pharmaceutically acceptable vehil 
especially when the vehide is water. If the bioadhesive is subiected to « hi„h!r«u ^sfi'de. 
sduble in the vehide and loses its adhesive charaSristiL ' ' " 

ut«d^^ forlT.°'*"*'°^"^l'^'' '^"^ ^"^^'^'^ t'"°"9h which the bioadhesive is distrib- 
uted to form a dispersion. This vehide must also be capable of belna used in or on hi.m«na ■ 

without causing any ill effects, such as toxicity or severe irritetirn o thelkin or 1^^^^^ 

fcally acceptable vehidessuitableforuseinthUesentTnrSd^^^^^^^^ 

P^rop^.neglycol.andmixturesthereof.Thedispersionmaytakethe?^^^^^^^^^ 

in a 1% solution at room temperature {22° ± V C) cXxv f^nln^^^^^ 
h.ive^.depolya^ 

mortr^peTre ""'""^^^^^ 

weiahIofTh7b^tJh.r'T? '° '''' fr^'" °bout 0.5 to about 2 0 by 



EP 0 581 581 A2 



10 



IS 



20 



SO 



55 



acid, lactic acid and glucono-delta-lactone. 

While wishing not to be Ijound by any theory, it is believed that, through hydrogen bonding, the polyvinyl 
pyrrdidone and carboxy-functional polymer form a water insoluble complex This complex is water-insoluble 
when the composition pH is about 6.0 or less. However, when the composition becomes more alkaline the 
complex dissociates to a water soluble form. 

It should be noted that the concentrations and ratios of the polyvinyl pyrrolidone and caiboxy-functional 
polymers described herein refer to both the complexed and uncomplexed forms of these polymers 

When the composition of the present invention is a personal lubricant in the form of a gel. it generally con- 
tains: 

about 0.5 to about 2.0 percent by weight hydroxyethyl cellulose; 

about 0.5 to about 2.5 percent by weight percent of the bioadhesive containing polyvinyl pyrrolidone and 
carboxymethyl cellulose in a weight ratio (polyvinyl pyrrolidone:carboxymethyl cellulose) of from about 0 1 1 
to about 4:1. preferably about 0.5:1 to about 2:1 and most preferably about 1 :1 ; 
about 10 to about 40 percent by weight glycerine or propylene glycol; and 
about 50 to about 85 percent by weight water, and has a pH of about 3.0 to about 5.0. 
Although the composition containing simply the bioadhesive and water is useful for hydrating a mucosal 
membrane or skin tissue, the compositions of the present invention may also contain a treatingagenL The treat- 
ing agent is delivered to the skin ormucosal membrane in a sustained release fashion. As used herein mucosal 
membrane is meant to include the membrane walls of oral, buccal, ocular, nasal, vaginal and rectal cavities . 

The treating agents suitable for use in the present invention include any cosmetic or medicinal agent These 
agents include personal lubricants, antiviral agents, antifungal agents, antibacterial agents, contraceptives de^ 
odorants. firagrances, anesthetics, ophthalmic products. analgesk:s. antipurities, antihistamines, steroids 'skin 
protectants, sunscreens, counterirritanis, anticarries agents, anti-inflammatory, steroid replacements ' pro- 
teins/pepbdes. and other drugs. One or more of these treatment agents may be employed in the composition 
2S of the present inventkin to provide the desired effect 

Suitable personal lubricants include hydroxyethyl cellulose, glycerine, mineral oil. petrolatum, silnones la- 
nolin, lanolin oil, polyethylene glycol and triglycerides. 

Antiviral agents suitable for use in the present invention include nonoxynol-9, octoxynol-9 and menfeqol 
which are also known to have spermicidal activity, and zinc salts, such as zinc gluconate and zinc acetate ' 
The bioadhesive of the present invention may also be used with antifungal agents such as mfconazole 
ketooonazole, tolnaftate. undecylenic acid and sodium propionate. 

Contraceptives suitable for use in the present inventton include nonoxynol-9, octoxynol-9, menfegol do- 
decaethylene glycol mondaurate. Laureth lOS. methoxypdyoxyethylene glycol laurate-550 

The composition may also have antibacterial properties through the addition of antibacterial agents such 
as benzethonium chloride, benzalkonium chloride, methylbenzethonium chloride, povidone iodine and chlor- 
ohexMine gluconate. 

Deodorants and fragrances useful in the present invention include sodium bicarbonate, aluminum chloride 
aluminum chlorohydrates, aluminum zirconium chlorohydrates. buffered aluminum sulfate, trioclosan and bi^ 
chlorocarbanilide. 

The treating agents are present in the composition in any therapeutic or cosmetically effective amount 
Generally, they are present in an amount ranging from about 0.004 to about 25, preferably from about 0 1 to 
about 15, by weight of the composition. 

In addition to the bioadhesive, treating agent and water, the composition may also contain pharmaceuti- 
cally or cosmetically acceptable additives. These additives include stabilizers, preservatives, excipients bind- 
ers, vehicles, chelating agents, antioxidants, coloring agents, flavors, odor controlling agents and the like 

The composition of this invention may be administered by virtually any means to provide the desired con- 
tact between the skin or mucosal membrane and the composition. If the composition is to be applied to the 
skrn. it is simply rubbed over the area to be treated. The composition is applied to the buccal, ocular nasal 
vaginal or rectal mucosal membranes with the hand, forceps or other suitable instrumente. Irrespective of the 
method of application, the composition is left in contact with the skin or mucosal membrane for a sufficient 
time for the treating agent to be released over a controlled period. 

Example 1 

A personal lubricant gel of the present invention was prepared having the formulation shown in Table 1. 
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TABLE 1 





Ingredient 


FormutaHnn 1 hu \A/0^nhf^ 

1 viiiiiuiauwii 1 \ /a uy vvciyiliy 


c 
O 


Carboxvmethvl cellulose 


1 n 




Polyvinyl pyrrolidone 


1.0 




Hydroxyethyl cellulose 


1.5 


10 


Glycerine 


17.0 




Methyl paraben 


0.15 




Sortie acid 


0.10 


15 


Cibic acid 


0.35 




Water 


78.90 



This gel was prepared by premixing at 85*>C the preservatives (methylparaben and sorbic acid) and gly- 
20 cerine. The premix was then combined with the remaining components of the composition and then mixed to 
form a hydrated gel at 31**C. 

The resulting gel was dear and had a pH of 3.8-4.2, 

Example 2 

25 

A study was conducted to measure the in-vitro bioadhesive force of Formulation 1 from Example 1 and 
three comparative formulations. Comparative A was a non-bioadhesive lubricating jelly which was prepared 
using the preparation procedure described above for Example 1 . Comparative B was REPl^NS® vaginal mois- 
turizer. The compositions of Comparatives A and B are shown in Table 2. Comparative C was KV Moisturizer 
available from KV Pharmaceutical Co. KV Moisturizer is a vaginal moisturizing/lubricating product containing 
a bioadhesive, and is formulated as a water-in-oil emulsion. 
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The in-vitro bioadhesive force was measured on a Chatillon Digital Force Gauge Model DFGHS 2 available 
from Chatillon Instruments. Two pieces of chamois, each having a diameter of 1.3 cm and an area of 1.3 crn^, 
were used as the membranes on the force gauge. One membrane was attached to the stationary steel platen 

45 with epoxy glue. The other membrane was attached with a waterproof adhesive to an acrylic plate, which could 
be raised or lowered at a variable rate. The membranes were equilibrated with a citrate-phosphate buffer having 
an ionic strength of 0.1 M and a pH of 4. 

The membranes were equilibrated for one minute at 37**C. The test formulation (0.3 ml sample size) was 
then applied to the membrane mounted on the steel platen using a syringe. The buffer solution used to equi- 

50 librate the membrane was also used as the control solution. The moveable acrylic plate containing the other 
chamois membrane was moved vertically until it contacted the stationary plate and a compressive force of one 
pound was obtained. The moveable plate and the stationary platen were maintained in this condition for one 
minute. Then, the moveable plate was lowered at a slow, confrolled rate for 30 seconds and bioadhesive force 
of the test formulation was measured. 

55 FIG. 1 reports the bioadhesive force of each of the tested formulations. The results presented in this figure 

show that the personal lubricant of the present invention has a greater bioadhesive force than the comparative 
formulations, especially Comparatives B and C containing the bioadhesive polymers. 
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Example 3 
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Astudy wa3 cx)nducted to measure the amount of the personal lubricant which was retained within a human 
subjecrs vagina over an extended period of time. In this study, a personal lubricant composition of the present 
invention, identified as Formulation 2 in Table 3, was compared with Comparative Afrom Table 2. Formulation 
2 was prepared in accordance with the procedure used for Example 1 . Both Comparative A and Formulation 
2 were gels. Two dinical studies, using the same protocol, were conducted in which adult female subjects were 
randomly assigned to use either the Formulation 2 or Comparative A. A total of 41 adult females completed 
this study, in which 20 used Formulation 2 and 21 used Comparative A. 

TABLE 3 





Ingredient 


Formulation 2 (% by Weight) 


IS 


Carboxymethyl cellulose 


1.0 




Polyvinyl pyrrolidone 


0.9 




Hydroxyethyt cellulose 


1.5 


20 


Glycerine 


17.0 




Methyl paral>en 


0.2 




Sorbic acid 


0.05 


25 


Citric acid 


0.35 




Water 


79.0 
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Prior to introduction of the iubricant product, biank samples were tal<en from ail subjects. The fbrmuiations 
were then vaginally introduced into the subjects. Samples were then tal(en at 1, 5. 10 and 24 hour intervals 
after introduction of the products. The samples were taken with cotton swabs which were weighed before and 
after swabbing to determine the sample weights. The sample swabs were then placed in screw-cap vials con- 
taining 2 ml. of ethanol:water (30:70) until analyzed. 

Both Formulation 2 and Comparative A contain 17% by weight glycerine. The swab samples were analyzed- 
for glycerine using gas chromatography (GC). In the GC analysis, a small interfering ghost peak was observed 
when the methanohwater blank was injected. The standard and sample areas were corrected for the interfering 
peak. The set of five samples (biank, 1 hour, 5 hour. 10 hour and 24 hour) obtained from each subject was 
then analyzed in duplicate. Before analyzing a sample set. three injections of the standard were made Blank 
solvent injections were made before and after the injection of the standards. The average area observed In 
the blank solvents was calculated, and the corresponding standards and the sample set areas were corrected 
by subtracting the average blank areas. Using this procedure, the amount of glycerine present in the examples 
was calculated using the following equatton: 

% glycerine = sample area x 100 x (2000 \- sample weight) 
sample weight x response factor for standard 

where: 

Response factor of standard is the glycerine peak area in the standard calculated for 1 mg/ml concen- 

tration; 

Sample area Is a glycerine peak area in the sample; and 

Sample weight is in milligrams. 
For the purposes of this test, it was assumed that the total volume of the sample solution is the volume of the 
methanol-water added (2 ml) and the weight of the sample. 

From the percent glycerine, the percent lubricant resin in the samples was calculated as follows: 

% lubricant = ?^5l)^c_erjne xjlOO 
17 

The results were tabulated and the resulting statistical analysis is shown in Table 4 



7 



EP 0 581 581 A2 



10 



IS 



20 



25 



OQ 
< 



30 



CO 



o 



D 

m 

c 



o 

0) 

2 



I 



U 

c 



c 

D 

CO 



no 



O f-4 



in 



m CO 



CM CO M 00 vD in 

00 r-t i-l 5f 



o u> 



a\ o 
• • 
o 



in \o 



^ CD 



o 
o • 

• CM 

in r-i on 



00 ^ 





in 


CM 


o 


o 


o 


V 


• 

V 


V 




a 


a 



• in 

O 



• o 

O 1-4 



o o 
o r4 



35 



40 



C 

o 



O 



<oi <rM <oi <oi 



e u 
o o 



ag 
o o 



ae 
o o 



9*^ 
o o 



c 
« 

o 



c 

0» 



4J 
O 
C 

I 

(0 

c 



50 



55 



These results Shown that after one hour, there was no statistical difference in the amount of the two tested 
lubncants remam.ng ,n the test subject's vagina. However, after 10 and 24 hours, it was found that t^ifwas 
a s.gnrf.cantly higher amount of Formulation 2. Thfe enhanced recovery shows that the personal lubriSnT of 
t e Pr^en .nvenbon has a significantiy longer lasting effect than the formulation without the bioadh^sile 
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Example 4 



Astudy was conducted to determine the effect of pH on the dissolution of personal lul>ricantof thp n«c<. » 
■nvention Formulation 2 of Example 3. and a comparative lubrfcant «»mpostSnSZ^e A ^^^^^^^^ 
.n water. The experanent was conducted using a United States Pharmacopeia DissoluTonCaiS K^Ln 
quanbhes of each lubricant were placed in a basket and then immersed in a vessel fiSeS wTh aqueous buffer 

after dehydrabon was measured at the conclusion of the experiment ^ 

Cifrate-phosphate buffer solutions (ionic strength equal 0.1 M) were 450, 
a' zVforo^eln Tt':''^ 

at 37 C for one hour. Pnor to charging with the sample, the empty basket was weiohed Than onp nrTrif !u 
samplewasloadedintoasenesofbasketewhichw 

speedcrftheapf^ratuswassetatiOOrpm and everybasketwas weighed atO.5. 1.2.4 6 and24hou^ TfJ^ 
.ng « Ids were we«hed. Each samp(e was run three times in each of the buffered sdutiona - 

FIG.3.sagraph showing the pe,C8ntweightchangeofFormulation2overtime. During thef^^ 
h 2 swelled at similar retes at all pHs. However, after four hours tl^ dZ,lutio^ 

Phase Started todomrnateatpHsaboveBleadingtoasignificantweightloss.M 

tan/ilLt''*!^''!."'^'^!!.''*"*^^ ■ ^'"^ °^ Formulation 2 remaining after 24 houre This percen- 
tage ,9 based on the dry sohds used to makeup the formulation. At pHs of 3-5. aLt 50% orZerf^^^^^^^ 
remarned undissolved. In contrast, less than 5% of the solids remained at a pH 7s 

FIG. 6 IS sirnilar to FIG 5. and shows the weight percentage of dry solids of both ComparativB A ar^l F„r 
of the solids of Formulation 2 remained after 24 hours at a pH of 4 "s^nnai pornon 

Since the natural pH of a woman's healthy vagina is within the range of about 3-5 the personal luhn^nf 

re,^K?h »K .T*" " *° '^"^^ composition from the mucLl S^e hese 

^sijta show that the composition will dissociate with ordinary tap water having a pH in t^ran^f Ibout 
FIG 7 sZ^"' personal lubricant withoutthe bioadhesive was shown to dissociate irr^pec^ive^ pT ^ 
• I I u Z °^ '^'"'"^'^ Formulation 2 after 24 hours in the buffered m ution^ A' 

ZInTa PH ofTo^rrr T 

Sn crfllllT T f- " ^" "T"^"' P^'^'^y « indicates that the^Z 



Example 5 



l««„^ J^T" "'"'^f "^^"^ '"bricity of the personal lubricant of the present invention Formu- 
Son o^«Tt • ' , ' "^"""^^ """Po^t-". Comparative A from Table 2. The JieSt 

The teste were conducted on a custom-made friction testing apparatus. The apparatus contained a probe 

In o.^ JS, ^ T' r """^"f.r '° '^"^"'^'^ "^^""^'^"t °^ fricLn of the test sample 
In order to more closely simulate the conditions under which a personal lubricant is used a NlZgf ® hw 
drogel pad, available from Johnson & Johnson Medical. Inc was secured to k ! ? ? ^" 

then «>vered with a natural membrane condom made f^om ;heep caec^^^^^^^^^^^ sttTam'SsZ 
long. 25mm wide and 12mm thick) was secured to the wheel in such a wav thT wl«In .7 ^ 

measured. The styrofoam was also covered with a sheep caecum membrane. The membranes wer^rinsed 
with water and kept moist by applying wet paper towels. The excess water was removed Z to IStlig by 
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blotting with a paper towel. 

The test sample (2 cc) was spread uniformly over the bottom of the block of styrofoam The block/omh- 
assembly was then placed on the base and the coefficient of ttction was measured^^ir^l^leri^' 
FormulatK,n 2 was tested once, whereas Comparative A was tested six times and tSts JTravera^o^^^ 

were o"3^6 anV^'^^T^rT f ''''' f^^^'^"- 2 -cl dompZv'e A 
were 0.376 and 0.337. respectively. The coefficients of frictions for the last two minutes of th^ /kT^ 

minutes 13 and 15) for Formulation 2 and Comparative A were 0.455 and 0 S rp^cdvLy ^ 

^J J!^^^ °^ '^^'^'^ is attributed to sample dXinq The coeffiripnt „f 

ftjcton of Comparatn^eAincreased Significantly because oft^ 

of the present .nventon experienced a much lower increase in the coefficient of friction tecrse^he W^d^e 
s.e ,nrt.ally swollen with water, hydrated the fnction surfaces thereby p«>viding a morTlu^ls iSviro^enT 
The foregoing examples are intended to be aiustrative of the present invention. VariouTc^anqes Z3 



Claims 



2. 
3. 

4. 
5. 



A composition, comprising: 

maintain said bioadhesive insoluble in said vehicle. sufficient to 

A composition according to dalm i. wherein said vehicle comprises water. 

A composition according to daim 2. wherein the cartoxy-functional polymer is setected from th« 
consisting of polyacrylic add. carboxymethyl cellulose L polymethacrSr™'- 

A composition according to dalm 3. wherein water is the major constituenL 

A composition according to daim 4. wherein the pH is about 6.0 or less. 



6. A ctMTiposltion according to dalm 5. in the form of a gel. 

7. A treatment composition, comprising: 
a treating agent and 



f...rJ^!°^T^^^ '^'T'^'^ "'"Adhesive comprising polyvinyl pyrrolidone and a carboxv 
lute form '"' '"'"^ ' '° a -S-" 

8. A personal lubricant composition, comprising: 

at least one personal lubricating agent and 

a bioadhesive dispersed in water, said bioadhesive comprising polyvinyl pyrrolidone and «ri,o«« 
methylcenulose. the weight ratio of polyvinyl pyrrolidone to Srboxymerhyl celM^7be1nq w^^^^ 
range of about 0.01:1 to about 5:1, and said composition having a pH of abL 6.0 oTlei ' 

9. A personal lubricant composition according to claim 8. comprising- 

about 0.5 to about 2.0 percent by weight hydroxyethyl cellulose- 
about 0.5 to about 2.5 percent by weight of said bioadhesive- 
about 10 to about 40 percent by weight glycerine or propylene glycol; and 
^ ^ about 50 to about 85 percent by weight water, and said composlbon having pH of about 3.0 to about 

10. A '-^'^-^ fj'^-^ng a composition to the surface of a mucosal membrane or skin, comprislng- 

contacting the membrane or skm surface with a composition comprising a bioadhesive dispersed 
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